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I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited company" or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 

In accordance v/iih the rules, the words "public limited company** may be replaced by p.l.c, 
pic, P.L.C. or PLC. 

Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjects the company to certain additional company law rules. 
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NOVEL PROCESS 

The present invention relates to a novel process for the preparation of 2-(2'-mtro- 
4'-methylsulphonylbenzoyl)-l ,3-cyclohexanedione (mesotrione). 

The current process for preparing mesotrione requires the reaction of 
cyclohexanedione with 2-nitro-4-methylsuIphonylbenzoylchloride to give the enol ester, 
followed by a rearrangement process resulting in mesotrione. The reaction is carried out 
in a suitable solvent in the presence of an organic base and an ^propriate catalyst. After 
formation of the product, the solvents are removed and the pH of the solution increased 
to approximately 1 1-12.5 by the addition of sodium hydroxide to give a suspension of the 
insoluble sodium enolate salt in a mixture of water and organic base. Crystallisation of 
the mesotrione product is effected by the controlled addition of 10% HCl down to a pH 
of approximately 2.8. The resulting product is then collected by sq>propriate means, for 
example usmg a centrifuge. 

However, we have now found that following this process occasionally results in 
undesirable impurities being present in the final mesotrione product. A further problem 
with this process is that at a pH of 1 1-12.5, the organic base is present as the firee base 
and is partially immiscible with the aqueous compon^ts of the mixture. It is not possible 
to separate the organic base Scorn the mixture due to the presence of the solid sodium 
enolate of mesotrione. Similarly, it is not possible to separate any other organic 
immiscible solvents fix>m this mixture or to cany out a purification process with solid 
phase absorbents due to the presence of solids. 

Accordingly, one pbject of the present invention is to provide an improved 
process for the preparation of mesotrione that results in a purer final product. 

A second object of the invention is to provide a method of purifying mesotrione 
(prepared by any method) to result in a purer final product. 

Accordingly, the present invention provides a process for the preparation of 
mesotrione, said process comprising the steps of: 

(i) reaction of cyclohexanedione with 2-nitro-4- 
methyIsulphonylben2:oylchloride in an appropriate solvent and in the 
presence of an organic base to give the enol ester, 

(ii) rearrangement of the enol ester to give mesotrione, 

(iii) removal of the solvent, and thereafter 

* 

(iv) formation of a soluble folate salt of mesotrione, 

(v) one or more piuification stq)s, and 
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(vi) crystallisation of mesotrione. 

In another aspect of the invention, there is provided a process for the purification 
of mesotrione, said process comprising the steps of: 



methylsulphonylbCTzoylchloride and the rearrangement reaction may be carried out as 
described in EP01861 17, and which is incorporated herein by reference. 

The formation of a soluble enolate salt of mesotrione may be carried out by the 
addition of a suitable second base to the mesotrione-containing solution. Examples of 
suitable bases include, but are not limited to, potassium hydroxide, ammonium 

« 

hydroxide, pyridine and triethylamine. Most preferred is potassium hydroxide. 

The purification process may include one or more purification steps, carried out 
in any order. Examples of suitable purification steps include, but are not limited to the 



solution in the next process steps 

2) the addition of an inmiiscible solvent to the enolate solution. Any 
impurities soluble in fliis solvent will then be removed with the removal of 
the solvent prior to crystallisation. Examples of suitable solvents include, 
but are not limited to, chlorobenzene, toluene, anisole, 1,2-dichloroethane, 
n-butyronitrile, iso-butyronitrile, benzonitrile, tetrahydrofiiran, o-xylene, 
mixed xylenes, 

3) treatment of the mesotrione enolate solution with a solid absorbent, for 
example activated charcoal, sihca, alumina, zeolites, etc. 

Crystallisation may be carried out by any method known in the art, for example 
by reducing the pH of the solution by the controlled addition of HCl. 



(i) formation of a soluble enolate salt of mesotrione, 

(ii) one or more purification steps, and 

(iii) crystallisation of mesotrione. 

The process for the reaction of cyclohexanedione and 2-nitro-4- 



following: 

1) 
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The process of the invention results in a cleaner mesotrione product with less 
undesirable impurities. 

A further advantage of the process of the present invention is that the 
crystallisation process is firom a homogenous mixture, which will result in a more robust 
crystallisation process and improved operability (e.g. better pH control). 
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1 . A process for the preparation of mesotrione, said process comprising the steps of: 

(i) reaction of cyclohexanedione with 2-nitro-4-mefliylsulphonyl 
benzoylchloride in an sqppropriate solvent and in the presence of an 
organic base to give an enol ester, 

(ii) rearrangement of the enol ester to give mesotrione, 

(iii) removal of the solvent, and thereafter 

(iv) formation of a soluble oiolate salt of mesotrione, 

(v) one or more purification steps, and 

(vi) crystallisation of mesotrione. 

2. A process for the purification of mesotrione, said process comprising the steps of: 

(i) fomiationof a soluble enolate salt of mesotrione, 

(ii) one or more purification steps, and 

(iii) crystallisation of mesotrione. 

3. A process according to any one of claims 1 or 2, wherein the formation of the 
soluble enolate salt is carried out by addition of a second base to the mesotrione- 
containing solution. 

4. A process according to claim 3, wherein the second base is selected firom the 
group consisting of potassium hydroxide, ammonium hydroxide, pyridine and 
triethylamine. 

5. A process according to claim 4, wherein the second base is potassium hydroxide. 

6. A process according to any one of claims 1 or 2, wherein the purification step 
includes one or more of the following: removal of the organic base; addition of an 
immiscible solvent to the enolate solution; treatment of the enolate solution with a solid 
absorbent 



